A combined analysis of XRCC1, XRCC3, GSTM1 and GSTT1 polymorphisms and centromere content of micronuclei in welders.
The aims of the present study were to assess clastogenic and aneugenic properties of welding fumes using fluorescent in situ hybridization (FISH) with a human pancentromeric DNA probe. The involvement of genetic polymorphisms in DNA repair genes (p.Arg399Gln of XRCC1 and p.Thr241Met of XRCC3) and in detoxification genes (GSTM1 and GSTT1) on the centromere content of micronuclei (MN) was also evaluated. This study included 27 male welders working without any collective protection device and a control group (n = 30). The welders showed significantly higher levels of chromosome/genome damage compared to the controls. The frequencies of MN and centromere-positive MN (C+MN) per 1,000 binucleated cells were significantly higher in the exposed group than in the control group (7.1 per thousand +/- 3.7 versus 4.9 per thousand +/- 1.8; P = 0.012 and 3.5 per thousand +/- 1.8 versus 2.4 per thousand +/- 1.2; P = 0.018, respectively, Mann-Whitney U-test). The centromere-negative MN (C-MN) frequency was higher in the exposed subjects than in the controls (3.6 per thousand +/- 3.4 versus 2.5 per thousand +/- 1.4), but the Mann-Whitney U-test did not yield a significant result. In the total population, the GSTM1 and GSTT1 polymorphisms significantly affected the frequencies of C-MN and C+MN defined by FISH. GSTM1 positive subjects showed an increased C-MN frequency and GSTT1 null subjects showed an elevated C+MN frequency. When GSTM1 and GSTT1 genotypes were included in multiple regression analysis, the effect of the occupational exposure could better be demonstrated; both C+MN and C-MN were significantly increased in the welders. Our results suggest that the combined analysis of genetic polymorphisms and centromeres in MN may improve the sensitivity of the micronucleus assay in detecting genotoxic effects.